[Radiotherapy and inhibitors of epidermal growth factor receptor: preclinical findings and preliminary clinical trials].
Recent studies have demonstrated that ionizing radiation activate existing cellular response pathways involving protein kinases. These pathways mediate the cytotoxic and cytoprotective responses of cell death and cell survival, respectively. Cytoprotective responses involve dominantly mitogen-activated protein kinase (MAPK) through radiation-induced activation of EGF receptors and may stimulate cell proliferation if radiation-induced damage is successfully repaired. Similarly, overexpression of EGF receptor family members or their activation by ligands expressed at normal levels may also confer radioresistance. Recent encouraging results indicate that EGF receptor inhibitors such as antibodies or small molecule tyrosine-kinase inhibitors may be effective radiosensitizers in tumors. Within the antibody class of EGF receptor inhibitors are monoclonal antibodies such as cetuximab and trastuzumab. These agents have a common target of the extracellular domain of the EGF receptor. Striking synergistic antitumor effects on human epidermoid and on adenocarcinoma cancer-cell xenografts have been observed when cetuximab treatment is combined with radiotherapy. Promising results have also been obtained from the first clinical trial with cetuximab and radiotherapy in squamous-cell carcinoma of the head and neck. Trastuzumab has been poorly studied in combination with radiotherapy but showed an increased radiosensitivity of HER2-overexpressing breast cancer cells as measured by in vitro colony-forming assays. The mechanism of radiosensitization appears to involve DNA repair. There are well over a dozen agents in the small molecule tyrosine-kinase inhibitor category but the preclinical studies in combination with radiotherapy exist only for ZD1839 and CI1033. Preliminary studies confirm the capacity of ZD1839 and radiotherapy to produce a highly significant increase in tumor growth inhibition when compared to treatment with either modality alone. Another member of the quinazoline class of small molecule tyrosine-kinase inhibitors (CI1033) has recently been examined for its impact in conjunction with radiation in a series of HER-overexpressing breast cancer cell lines. This molecule inhibits tyrosine-kinase activity in all four members of the HER family, and preclinical studies showed a synergistic interaction of CI1033 with ionizing radiation. Finally, EGF receptor family member inhibitors may themselves be effective radiosensitizers and their use in future clinical investigations are based on a solid radiobiological rational.